IN RECENT years the role of coronary thrombosis as a precipitating cause of acute myocardial infarction (AMI) has been questioned. "Which comes first, coronary thrombosis or myocardial necrosis?" Before attempting to answer this question, changes observed routinely in the coronary arteries in fatal ischemic heart disease (IHD) will be reviewed:
1) The coronary arteries are diffusely involved by atherosclerotic plaques.' Although the lumens of some segments are more severely narrowed than others, all portions of the extramural coronary tree are involved by the atherosclerotic process.
2) In fatal IHD, with rare exception, the lumens of at least two of the three major coronary arteries are >75% narrowed by old atherosclerotic plaques. ' The most severe narrowing tends to be in the more proximal portions of the left anterior descending and left circumflex branches; the distal half of the right coronary artery is prone to narrowing that is as severe as that in its proximal portion.
3) The atherosclerotic process is limited to the epicardial coronary arteries, i.e., the mnajor trunks and their near right-angle branches. The intramural (intramyocardial) coronary arteries are spared by the atherosclerotic process.
4) The coronary artery responsible for perfusing with oxygen the area of myocardial ischemia is not necessarily the most severely narrowed of the 3 major coronary arteries but its lumen is virtually always >75% narrowed at some point by atherosclerotic plaques. The key to coronary thrombosis, just as the key to thrombosis occurring anywhere in the body, is slow blood flow, or relative stasis, and sufficient time for the thrombus to form. The absence of these two factors may explain the absence of coronary thrombosis in the sudden death cases, and the increasing frequency of thrombosis as the interval from onset of symptoms of myocardial ischemia to death increases.6 7 There is a marked reduction in blood flow in the coronary artery responsible for supplying the area of myocardial infarction. This observation was made in dogs after inducing AMI, and they had normal, i.e., widely patent, vessels.8 In fatal AMI in humans, the thrombus is always located in an artery already containing considerable atherosclerotic plaques, and, therefore, the infarctinduced relative coronary stasis is probably even greater. Cardiogenic shock must further diminish coronary flow.
The type activity experienced by patients at the time of onset of AMI may reflect slowed blood flow. Nearly 75% of patients with AMI have the onset of chest pain while sleeping, resting, or performing mild activity.9 Although inactivity may cause slight diminution in coronary blood flow, considerable stasis of blood (infarction-induced plus cardiogenic shock) is usually necessary for thrombus to form. In contrast to fatal AMI, coronary thrombosis is rarely observed in fatal angina pectoris although the degree of coronary luminal narrowing by atherosclerotic plaques is similar in degree to that observed in AMI. Evidence of thrombus formation is nearly always observed in arteries implanted into left ventricular myocardium, presumably because of poor blood flow.10 Thrombus formation does not occur in similar arteries implanted into left ventricular myocardium but allowed to drain into right ventricular cavity. 10 Thus, it appears that a period of diminished coronary blood flow is necessary for thrombus to form in a coronary artery. Shock, congestive cardiac failure and inactivity all decrease coronary flow and with time may allow thrombosis.
Further support for the concept that coronary thrombosis is a consequence rather than a precipiCirculation, Volume XLIX, January 1974 EDITORIALS tating cause of AMI was supplied recently by Erhardt et al."1 who observed radioactivity at necropsy in coronary arterial thrombi in each of seven patients who had been given radioactive 1125_ labelled fibrinogen shortly after admission because of AMI. This finding implicates coronary thrombosis as a secondary event occurring sometime after the infarction.
In conclusion, there is substantial evidence that acute thrombus formation does not precipitate acute fatal IHD. The major problem is diffuse generalized coronary atherosclerosis with severe (>75%) luminal narrowing (at least 2 of the 3 major coronary arteries). Six years after Herrick's classic paper in 1919 on coronary thrombosis,'2 the following was written by Nathanson13 and it may serve as a summary for this piece:
It seems justifiable to conclude from this analysis [review of necropsy reports of 113 cases of severe coronary disease] that coronary disease shows a similar clinical picture irrespective of whether a thrombus is present or not. A prolonged attack, consisting of an initial shock which the patient survives, is more frequent with a thrombus. Such a picture does occur, however, in coronary sclerosis without thrombosis. There does not seem, therefore, to be any justification for drawing any sharp distinction between these conditions. Since coronary thrombosis is constantly associated with sclerosis of the vessels, it is most reasonable to regard a thrombus not as an entity, but merely as one of the end results of coronary disease . WILLIAM C. ROBERTS
